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1. Introduction 

 
For a decade, regional forecast models have 
been implemented to produce seasonal 
forecasts (Dickinson, 1989; Giorgi, 1994; 
Cocke and Larow, 2000; Roads, 2003). 
These models can find regional features that 
are missed by the low resolution global 
model. However, it’s still unclear that the 
regional climate model can provide 
improved predictability of seasonal forecasts 
than global models. This report shows that 
the NCEP regional seasonal forecast model 
nested in the operational global seasonal 
forecast model can improve the 
predictability of the global seasonal forecast. 
The primary results of the past year 
experiments are shown. And future work on 
regional spectral forecast model is 
presented.    
 
2. Regional Seasonal Forecast Model 
 
The NCEP regional spectral seasonal 
forecast system (RSF) consists of an 
operational seasonal forecast model (SFM) 
(Kanamitsu, 2002) and the NCEP regional 
spectral model (RSM) (Juang and 
Kanamitsu, 1994, Juang 1997). These two 
models have the same model physics. In this 
report, two systems are used. For the past 
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year experiment results, the physics is as 
that in the global spectral model as used for 
NCEP/DOE reanalysis II with some 
improvement on surface physics and 
radiation. For the future, the regional 
seasonal forecast model physics will be 
same as that in the current operational global 
forecast system. 
 
3. Past year experiment results 
 
For the past year experiment, ensemble 
forecasts having five members, are 
conducted on the USA continent (lat: 21N-
51N, lon: 130E ~ 65E). From Nov 2002 to 
Dec 2003, at the beginning of each month, 
each of the five members is integrated by 
both SFM and RSM for four months. The 
SFM has resolution T62 (~200km) and RSM 
has 60km resolution. Both models contain 
28 vertical levels. The five ensemble 
members use different initial conditions: the 
last two days of the previous month and first 
three days of current month at 0000 UTC. 
For each month, 21 members of a 4 month 
hindcast were conducted. The initial 
condition is the first day of the current 
month in 1979 through 1999. The model 
initial condition uses the NCEP/DOE 
Reanalysis II. The observed sea surface 
temperature (SST) is used for all members 
of the hindcast. The forecast SST is used for 
all members of the forecast.  The initial 
condition and boundary condition of the 
RSM are from the SFM.  
 



The experiment starts from Nov 2002. 
Figure 1 shows the root mean square error 
(RMSE) of 500hpa Geopotential height, 
850hpa temperature and precipitation with 1 
month lead time from Feb 2003 to Dec 
2003. Reanalysis II is used for verification 
for geopotential height and temperature, and 
observational precipitation is used for 
verifying the forecast rainfall. It shows that 
the RMSE of RSF 500hpa geopotential 
height is smaller than GSM from March 
2003 to Oct 2003. In June and July 2003, 
RSME of RSF 850hpa temperature has 
much lower value from that of GSM. The 
RSME of precipitation for both RSF and 
GSM is larger in summer than in winter. In 
June, July, and Sep, RSF has significant 
lower value than that of GSM. Generally 
speaking, RSF has lower root mean square 
errors, especially in summer. The RMSE of 
all three variables with leading time of 2 
months and 3 months shows the same 
features (Figure not shown).   
 
Figure 2 shows the difference of anomaly 
correlation of 500hpa Geopotential height, 
850hpa temperature and precipitation 
between RSM and GSM with lead time 1 
month, 2 months and 3 months for Feb 2003 
to Dec 2003. It shows that there is 
significant improvement in summer for all 
three variables. In Feb, Mar, Apr, Oct, Nov, 
Dec 2003, RSM has almost the same 
anomaly correlation as GSM for 500hpa 
geopotential height and 850hpa temperature. 
But for May, Jun, and Jul the RSF has 
higher anomaly correlation than the GSM. 
For precipitation, for May, Jun, Jul, Aug and 
Sep, RSF has better rain fall forecast than 
GSM.  
 
 4. Conclusion and future work 
 
From the past year experiment results, the 
RSF improves global seasonal forecasts,  
especially in summer, by catching local 

small scale features which may influence  
summer forecast.  
 
Recently, the NCEP Regional spectral 
model was updated with new model physics 
including a new radiation package, ozone, 
surface vegetation, momentum mixing in 
convection and a sub-grid orographic effect 
of gravity wave drag scheme. Those new 
physical schemes are used in current Global 
Forecast System (GFS) operations and the 
new version of RSM implemented with 
improved MPI.    
 
Resource limitations allow for a 5 member 
ensemble forecast and 21 member hindcast 
in the past year experiment. In the future 
experiment the new version of the RSF with 
more ensemble members and lower 
resolution are used to explore if lower 
resolution RSF can catch more details in the 
forecast and therefore produce a better 
seasonal forecasts. Also experiments to 
investigate the predictability of seasonal 
forecast model with the same resolution of 
RSF and GFS will be conducted.    
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Fig. 1 The root mean square error of 500Hpa geopotential height, 850hpa temperature 
and precipitation from global model and regional spectral model. Verification is 
reanalysis II for geopotential height and temperature and observational rainfall for 
precipitation. 
 



 
Fig. 2 The anomaly correlation of  500Hpa geopotential height, 850hpa temperature and 
precipitation from global model and regional spectral model. Verification is reanalysis II 
for geopotential height and temperature and observational rainfall for precipitation. 
 


